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Project Background  
 

The Stillaguamish Temperature TMDL Adaptive Assessment and Implementation 

Project 

This Watershed Process Characterization report is a stand-alone document as well as one in a series that 

together detail the key tasks, associated findings and conclusions of the Stillaguamish Temperature 

¢a5[ !ŘŀǇǘƛǾŜ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ LƳǇƭŜƳŜƴǘŀǘƛƻƴ tǊƻƧŜŎǘ όά{ǘƛƭƭŀƎǳŀƳƛǎƘ ¢a5[ tǊƻƧŜŎǘέύΦ  

The purpose of the Stillaguamish TMDL Project is to improve water quality standards for temperature 

and salmon habitat in the Stillaguamish basin by identifying sources of cold groundwater in the streams 

and rivers which would most benefit from protection. The need for the project was identified in the 

2004 Stillaguamish River Water Quality Improvement Plan.   

The Stillaguamish TMDL Project incorporates several methodologies in its approach, which are each 

documented in separate reports, as follows:  

¶ Watershed Process Characterization   

¶ Base Flow Analysis  

¶ Temperature Regime Studies  

o FLIR Temperature Imagery Analysis 

o USGS Thermal Profiling Report 

o 2008-2012 Temperature Data Report  

¶ Groundwater Seepage Study  

¶ Assessment Synthesis and Project Identification Report 

¶ Riparian Implementation Project Report 

 

The project was funded through a Centennial Clean Water grant agreement between the Washington 

State Department of Ecology and Snohomish County. It was initiated by Snohomish County Public Works 

Surface Water Management in 2010 and completed in 2015.  

 

The final summary report and associated maps can serve as tools for policy development, water quality 

and watershed management planning, and individual project identification and implementation efforts 

in the Stillaguamish Basin.   
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Executive Summary  
 

Watershed Characterization in the Stillaguamish watershed was implemented using the Washington 

5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƭƻƎȅΩǎ ό9cology) methods (Stanley et al. 2011), as well as the EcologyΩǎ Řŀǘŀ ƛƴǇǳǘǎ 

and computational outputs. Results describing water flow processes are used to evaluate the relative 

level of importance and degradation to water flow delivery, water surface storage, water recharge, 

water discharge, groundwater importance, and overall water flow importance. Degradation to each of 

these water flow processes among all Stillaguamish watershed assessment units (AUs) is evaluated. The 

interpretation of the relative importance or degradation among the 107 AUs is based on assumptions 

grounded in the scientific literature regarding watershed hydrology. Interested readers should refer to 

Stanley et al. (2011) as this report omits many assumptions, analysis steps, and methodological detail 

already described by Stanley et al. (2011). 

Because watershed characterization does not establish linkages between characteristics of AUs and 

water flow or temperature responses directly, this project develops hypotheses for water temperature 

control, water temperature degradation, sensitivity to heating, and risk of temperature degradation. 

These hypotheses are presented in map form for AU areas. The development of hypotheses for water 

temperature control follows from the general construct of the watershed characterization that locations 

with relatively higher water flow importance and lower degradation are most likely to be supportive of 

intact conditions, including suitable temperatures for endangered fish species, such as salmon and trout. 

Conversely, locations with relatively lower intrinsic water flow importance and higher current watershed 

degradation may be impaired relative to water quality criteria and less able to support suitable water 

temperatures for fish.  

It is assumed these water flow processes will be more influential on water temperature where relatively 

higher summer stream flows are supported by higher delivery, higher surface water storage, higher 

recharge and higher discharge (by contributing drainage area). Therefore higher scores of each, and in 

sum total, as part of the characterization will likely represent locations where higher base flow and 

summer temperature are better controlled. In addition to the AU-scale degradation summary, this 

watershed characterization also adds riparian forest loss as a factor influencing the relative degradation 

among AUs. The following figures show the overall relative water flow importance, relative watershed 

degradation, relative sensitivity (including riparian forest loss as additional factor), and an hypothesis of 

relative risk to water temperature that incorporates each of the three spatially specific summer water 

temperature standards (12 C, 16 C, and 17.5 C in degrees Celsius) in the Stillaguamish watershed.   

For water flow importance, relative results are shown as quartile rankings for AUs stratified between 

Mountain and Lowland domains. Each of these domains contains AUs with High, Medium-High, 

Medium, and Low water flow importance ranks.  
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Figure. Quartile rank within landscape groups for overall water flow importance by landscape group 

(M-mountain; L-lowland; C-coastal). Yellow polygons depict larger contiguous expanses of low water 

flow importance. 
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Figure. Degradation to overall water flow process shown by quartile rank. AUs with recent forest loss 

in rain-on-snow zones are shown and may contribute to higher degradation rank through degradation 

to delivery process. 
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Figure. Hypothesized sensitivity of water temperature to heating based on combination of water flow 

importance and degree of degradation. Locations with higher (red circles) or lower (open circles) 

riparian forest loss relative to overall degradation quartile are also shown.  
















































































































































